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How to Use This Soil Survey

General Soil Map (STATSGO)

The general soil map, which is the color map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning use and
management of large areas.

To find information about your area of interest, locate that area on the map,
identify the name of the map unit in the area on the color-coded map
legend, and then refer to the description of the area.

T

MAP SHEET

Detailed Soil Maps

The detailed soil maps are found
at the back of the book. These
maps can be useful in planning
the use and management of small
areas.

To find information about your
area of interest, locate that area
on the Index to Map Sheets,
which precedes the soil maps.
Note the number of the map
sheet and turn to that sheet.

Locate your area of interest on

OF INTEREST

the map sheet. Note the map
units symbols that are in that
area. Turn to the Contents, which
lists the map units by symbol and
name and shows the page where
each map unit is described.

MAP SHEET

NOTE: Map unit symbols in a soil
survey may consist only of numbers or
letters, or they may be a combination
of numbers and letters.

The Contents shows which table has data on a specific land use for each detailed soil map unit. Also see the

Contents for sections of this publication that may address your specific needs.

For additional information concerning the use of soil surveys refer to North Dakota State University Extension
Service Bulletin 60, “Soil Survey: The Foundation for Productive Natural Resource Management,” (Seelig, 1993)
and to the USDA-NRCS publication “From the Surface Down: An Introduction to Soil Surveys for Agronomical

Use,” (Broderson, 1991).



This soil survey is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and other federal agencies, state
agencies, including the Agricultural Experiment Station, and local agencies. The Natural
Resources Conservation Service (formerly the Soil Conservation Service) has
leadership for the federal part of the National Cooperative Soil Survey.

Major fieldwork for this soil survey was completed in 1992. Soil names and
descriptions were approved in 1992. Unless otherwise indicated, statements in this
publication refer to conditions in the survey area in 1987 to 1992. This survey was
made cooperatively by the Natural Resources Conservation Service, the North Dakota
Agricultural Experiment Station, North Dakota Cooperative Extension Service, and
North Dakota State Soil Conservation Committee. It is part of the technical assistance
furnished to the Towner County Soil Conservation District. Financial assistance was
provided by the Towner County Board of Commissioners.

Soil maps in this survey may be copied without permission. Enlargement of these
maps, however, could cause misunderstanding of the detail of mapping. Maps may not
show the small areas of contrasting soils that could have been shown at a larger scale.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, gender, religion, age,
disability, political beliefs, sexual orientation, and marital or family status. (Not all
prohibited bases apply to all programs.) Persons with disabilities who require alternative
means for communication of program information (Braille, large print, audiotape, etc.)
should contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights,
Room 326W, Whitten Building, 14th and Independence Avenue, SW, Washington, DC
20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity
provider and employer.

Cover: An area of Hamerly-Barnes-Tonka association. The multi-row windbreaks surrounding the
farmstead provide protection from winter winds. The upper left portion of the picture shows an area
of Hamerly-Tonka-Parnell complex, 0 to 3 percent slopes, within this association.
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Foreword

This soil survey contains information that can be used in land-planning programs in
Towner County. It contains predictions of soil behavior for selected land uses. The
survey also highlights limitations and hazards inherent in the soil, improvements
needed to overcome the limitations, and the impact of selected land uses on the
environment.

This soil survey is designed for many different users. Farmers, ranchers, foresters,
and agronomists can use it to evaluate the potential of the soil and the management
needed for maximum food and fiber production. Planners, community officials,
engineers, developers, builders, and home buyers can use the survey to plan land
use, select sites for construction, and identify special practices needed to ensure
proper performance. Conservationists, teachers, students, and specialists in
recreation, wildlife management, waste disposal, and pollution control can use the
survey to help them understand, protect, and enhance the environment.

Great differences in soil properties can occur within short distances. Some soils
are seasonally wet or subject to flooding. Some are shallow to bedrock. Some are too
unstable to be used as a foundation for buildings or roads. Clayey or wet soils are
poorly suited to use as septic tank absorption fields. A high water table makes a soil
poorly suited to basements or underground installations.

These and many other soil properties that affect land use are described in this soil
survey. Broad areas of soils are shown on the STATSGO general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey area
is described. Information on specific uses is given for each soil. Help in using this
publication and additional information are available at the local office of the Natural
Resources Conservation Service or the Cooperative Extension Service.

Scott Hoag, Jr.
State Conservationist
Natural Resources Conservation Service
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The soil properties and interpretations included in this survey were current as of 1992.
The most current information is available through the Natural Resources Conservation
Service Soil Data Mart Website at http://soildatamart.nrcs.usda.gov/ and/or the Natural
Resources Conservation Service Web Soil Survey at
http://websoilsurvey.nrcs.usda.gov/app.
~ Additional information is available from the Natural Resources Conservation
Service Field Office Technical Guide in Cando, North Dakota, or online at
www.nres.usda.gov/technical/efotg. The data in the Field Office Technical Guide are
updated periodically.

Additional information about soils and about NRCS is available through the North

Dakota NRCS Web page at www.nd.nrcs.usda.gov.
For further information please contact:

USDA-Natural Resources Conservation Service
Cando Field Office

1200 Highway 281 South

Cando, ND 58324-6100

Telephone: 701-968-4457

Fax: 701-968-3308


www.nrcs.usda.gov/technical/efotg
www.nd.nrcs.usda.gov
http://soildatamart.nrcs.usda.gov/
http://websoilsurvey.nrcs.usda.gov/app
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Towner County, North Dakota

By Soil Survey Staff, Natural Resources Conservation Service

Fieldwork by Richard Lee, Robert Lisante, Earnest Jensen, David Belz, Paul Belzer,
Lynn DeslLauriers, Ronald Luethe, Aileen Steinolfson-Luethe, Mark Morrison, Melvin
Simmons, Todd Soukup, and Paul Wellman, Natural Resources Conservation
Service; and Francis Wilhelm, professional soil classifier and Stoneman-Landers Inc.,

soil survey contractor.

Map finishing by the North Dakota State Soil Conservation Committee.

United States Department of Agriculture, Natural Resources Conservation Service,

in cooperation with

North Dakota Agricultural Experiment Station, North Dakota Cooperative Extension
Service, North Dakota State Soil Conservation Committee, North Dakota State
Department of Transportation, Towner County Board of Commissioners, and the

Towner County Soil Conservation District.

General Nature of the Survey Area

Towner Counrty is in the northeastern part of North
Dakota (fig. 1). The county has a total area of
666,600 acres, or 1,042 square miles. It has 3,900
acres of water in bodies of more than 40 acres in
size. The county seat and largest town is Cando.

This is the first published soil survey of Towner
County. A general soil map of the county was
published in 1968 (Patterson, et al. 1968). The
present survey provides additional information, large
scale maps, and shows the soils in more detalil.

History

The first recorded settlements in the area were
established in the 1880s. Additional information
concerning the history and development of Towner
County has been published by Putman (1989),
Dennison, et al., (1984), and the Diamond Jubilee
Committee (1959).

Physiography, Relief, and Drainage

The county is part of the Northern Black Glaciated
Plains of the Northern Great Plains Spring Wheat
Region (USDA-SCS, 1981). Nearly all of Towner
County lies within the physiographic district of the
Drift Prairie. Elevation in the county ranges from
1,775 feet in the northwestern part to less than
1,450 feet in the southeastern part of the county
(Bluemle, 1984).

The county is within the Souris-Red River Basin.
There are two major watersheds in the county. The
area north of the town of Rock Lake drains into
Canada. The remainder of the county drains into
Mauvais Coulee and south into Devils Lake.

Land Uses

Farming and ranching are the main economic
enterprises. The principal crops are durum wheat,
spring wheat, potatoes, sunflower, flax, barley, and
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Figure 1. Location of Towner County in North Dakota.

hay (Beard and Hamlin, 1996). The Towner County
Soil Conservation District was organized in 1947.

About 94 percent of the area is cropland, and 6
percent is rangeland, hayland, or other land (USDA-
NRCS, 1992). Irrigation is limited to a small area
underlain by aquifers. Additional information
concerning the groundwater resources in Towner
County has been compiled by Randich and Kuznair
(1984).

The soils in the county are mostly very deep and
well suited to cropland, except the hilly to steep soils
which are best suited to rangeland or pastureland.
The soil parent material is mostly of glacial origin,
with significant areas of glaciolacustrine, till, and
glaciofluvial deposits. Many of the soils are
susceptible to wind or water erosion. A significant
acreage of soils are wet and ponded and produce or
have produced habitat for wetland wildlife.

Climate

The climate of Towner County is subhumid. The
area is usually quite warm in summer with frequent
spells of hot weather and occasional cool days. It is
very cold in winter, when arctic air frequently surges
over the area. Most precipitation falls in late spring
and early summer.

Jable 1, “Temperature and Precipitation,” gives
data on temperature and precipitation for the survey
area as recorded at Leeds, North Dakota, in the
period 1961 to 1990. Table 2, “Freeze Dates in
Spring and Fall,” shows probable dates of the first
freeze in fall and the last freeze in spring. Table 3,
“Growing Season,” provides data on length of the
growing season.

In January, the average temperature is 4 degrees
F, and the average daily minimum temperature is -6

Soil Survey

degrees F. In July, the average temperature is 68
degrees F, and the average daily maximum
temperature is 81 degrees F.

Growing degree days are shown in Table 1. They
are equivalent to “heat units.” During the month,
growing degree days accumulate by the amount the
average temperature each day exceeds a base
temperature (40 degrees F). The normal monthly
accumulation is used to schedule single or
successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

The average annual total precipitation in the
county is about 17 inches. Of this, about 13 inches,
or 75 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in
April through September is less than 6.5 inches or
more than 18.5 inches.

Average annual snowfall is 38 inches. The
average afternoon relative humidity in July is 53
percent. The sun shines a high of 71 percent of the
possible time in July and 44 percent of the time in
November. The sun shines an average of 59 percent
of the possible time annually. The prevailing wind is
from the northwest. The average annual windspeed
is 12.9 miles per hour (Jensen, 1972).

How This Survey Was Made

This survey was made to provide information
about the soils and miscellaneous areas in the
survey area. The information includes a description of
the soils and miscellaneous areas and a discussion
of the suitability, limitations, and management of the
soils and miscellaneous areas for specified uses. Soll
scientists observed the steepness, length, and shape
of the slopes; the general pattern of drainage; the
kinds of crops and native plants; and the kinds of
bedrock. They dug many holes to study the soil
profile, which is the sequence of natural layers, or
horizons, in a soil. The profile extends from the
surface down to the unconsolidated material in which
the soil formed. The unconsolidated material is
devoid of roots and other living organisms and has
not been changed by biological activity.

Soils and miscellaneous areas in the survey area
are in an orderly pattern that is related to the geology,
landforms, relief, climate, and natural vegetation of
the area. Each kind of soil and miscellaneous area is
associated with a particular kind or segment of the
landscape. By observing the soils and miscellaneous
areas in the survey area and relating their position to
specific segments of the landscape, soil scientists
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develop a concept, or model, of how the soils were
formed. Thus, during mapping, this model enables
soil scientists to predict with a considerable degree of
accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.

Individual soils on the landscape commonly merge
into one another as their characteristics gradually
change. To construct an accurate map, however, soil
scientists must determine boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations,
supplemented by an understanding of the soil-
vegetation-landscape relationships, are sufficient to
verify predictions of the kinds of soil in an area and to
determine the boundaries.

Soil scientists recorded characteristics of the soil
profiles they studied. They noted color, texture, size,
and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, soil
reaction, and other features that enable them to
identify soils. After describing the soils in the survey
area and determining their properties, the soil
scientists assigned the soils to taxonomic classes
(units). Taxonomic classes are concepts. Each
taxonomic class has a set of soil characteristics with
precisely defined limits. The classes are used as a
basis for comparison and to classify soils
systematically. Soil Taxonomy (Soil Survey Staff,
1975), the system of taxonomic classification used in
the United States, is based mainly on the kind and
character of soil properties and the arrangement of
horizons within the profile. After soil scientists
classified and named the soils in the survey area,
they compared individual soils with similar soils in the
same taxonomic class in other areas so they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of
some of the soils in the area are collected for
laboratory analyses and for engineering tests. Soil
scientists interpret data from these analyses and
tests as well as field-observed characteristics and soil
properties to determine expected behavior of soils
under different uses. Interpretations for the soils are
field tested through observation of the soils in
different uses and under different levels of
management. Some interpretations are modified to fit
local conditions, and some new interpretations may
be developed to meet local needs. Data are
assembled from other sources, such as research
information, production records, and field experience
of specialists. For example, data on crop yields under
defined levels of management are assembled from
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farm records and from field or plot experiments on
the same kinds of soil.

Predictions about soil behavior are based not only
on soil properties but also on such variables as
climate and biological activity. Soil conditions are
predictable over long periods of time, but they are not
predictable from year to year. For example, soil
scientists can predict with a fairly high degree of
accuracy that a given soil will have a high water table
within certain depths in most years, but they cannot
predict a high water table will always be at a specific
level in the soil on a specific date.

After soil scientists located and identified the
significant natural bodies of soil in the survey area,
they drew the boundaries of these bodies on aerial
photographs and identified each as a specific map
unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating
boundaries accurately.

The descriptions, names, and delineations of the
soils in this survey area do not fully agree with those
of the soils in adjacent survey areas. Differences are
the result of a better knowledge of soils, modifications
in series concepts, or variations in the intensity of
mapping or in the extent of the soils in the survey
areas.

Survey Procedures

The general procedures used to make this survey
are described in the National Soil Survey Handbook
(Soil Survey Staff, 1996b) and the Soil Survey
Manual (Soil Survey Staff, 1993. The Major Soils of
North Dakota (Omodt, et al., 1968), Soil Taxonomy
(Soil Survey Staff 1975), and Land Resource
Regions and Major Land Resource Areas of the
United States (USDA-SCS 1981), were among the
references used. The procedures used in
determining the nature and characteristics of the soils
are described under the heading “How This Survey
Was Made.”

All soil mapping was done on field sheets
developed from high-altitude black and white aerial
photographs from the National High Altitude
Photography (NHAP) Program. The scale of the field
sheets was 1:24,000 or 2.64 inches to the mile. Detall
of these field sheets was checked with older aerial
photography, color infrared photography, and in
some instances, topographic maps. The soil maps
are published on full quadrangle orthophotography.

Soil delineations were drawn on field sheets by
traversing the land on foot, by pickup with mounted
hydraulic soil probe, or by all-terrain vehicle.
Traverses were planned to cross all major landforms
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and were at intervals close enough to locate
contrasting soil areas of about 3 to 5 acres. Soils
were examined to a depth of 3 to 5 feet, depending
on the kind of soil. Soil properties, including color,
texture, structure, horizonation, and presence of salts
and stones were examined.

All map units were characterized for soil variability
by transecting representative areas. A transect is a
series of detailed soil examinations done in a map
unit delineation to determine the range of
composition of various kinds of soil and soil
properties. One transect was required for each 1,000
acres of the unit mapped.

Data collected from the transects were used to
determine map unit names and establish the range of
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composition of soil in each map unit. A statistical
method was used for the analyses. This method
predicts, at a 90 percent confidence level, the
average composition in the county for each named
map unit component and similar soil will be between
the range given in the map unit description (Brubaker
and Hallmark, 1991).

Each soil map unit was documented by a least one
pedon description for each soil series identified in its
name. Soil pedons were sampled for soil
characterization or engineering test data. The soil
analyses were made by the Natural Resources
Conservation Service’s Soil Survey Laboratory at
Lincoln, Nebraska and the North Dakota State
Department of Transportation.
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Tabl e 1. —Fenperature and Preci pitation

(Recorded in the period 1961-90 at Leeds,

Nort h Dakota.)

Tenperature

Precipitation

I I

| |

| | | |2 years in 10| | |2 yrs in 10|

| | | | will have | avg | | will have | average

| | | | | no. of | | | number of

Mont h | avg | avg | avg | nmex | mn |growing| avg | less| nore| days with

| dai ly| daily]| | tenp.| tenp.|degree | | than| than| 0.10 inch

| max | min | | >than| <than|days* |(in.)|(in.)|(in.)|] or nore

| | | | | | | | | |

I I I I I I I I I I
January | 13.9| -6.2| 3.8 43 | -34 | 0 | 0.68| 0.26] 1.13] 2
February | 20.2| -0.4] 9.9 47 | -32 | 0 | 0.44] 0.18] 0.75] 1
Mar ch | 32.8| 12.6| 22.7| 62 | -23 | 9 | 0.92| 0.34] 1.40] 2
April | 51.4| 28.5] 40.0| 84 | 3| 118 | 1.49| 0.61] 2.42| 3
May | 66.9| 40.3| 53.6| 91 | 20 | 415 | 2.02| 0.89| 3.00] 5
June | 76.0] 50.6] 63.3| 96 | 33 | 650 | 2.82| 1.50] 3.98| 5
July | 81.4| 55.1] 68. 3| 98 | 40 | 847 | 2.72| 1.35] 3.91| 5
August | 80.5] 51.9| 66.2| 99 | 35 | 782 | 2.02| 0.96] 2.93| 4
Septenber | 68.1] 41.9| 55.0| 95 | 21 | 432 | 1.78] 0.65] 2.71| 4
Cct ober | 55.5] 31.3] 43.4| 83 | 11 | 173 | 1.13] 0.34| 1.85] 2
Novenber | 34.8| 15.9| 25.4| 66 | -14 | 12 | 0.62] 0.22] 1.08| 2
Decenmber | 18.7] -0.5] 9.1] 47 | -31 | 0 | 0.59] 0.21] 0.90]| 1

| | | | | | | | | |
Yearly : | I I I I I I I I I

| | | | | | | | |
Average | 50.0] 26.8| 38.4| ---- | ---- | ---- | --- | --- | ---|

| | | | | | | | | |
Extrene | 105 -39 --- | 104 | -36 | ---- | --- ] ---1] ---1] ---

| | | | | | | |
Tot al | --- | ---- ] ---- 13,439 |17.23]|12.50] 20. 20| 36

| | | | | | |

* A growi ng degree
It can be cal cul ated by

is mninal

day is a unit of heat available for plant growh.
addi ng the maxi num and mnini nrum daily tenperatures,
dividing the sumby 2, and subtracting the tenperature bel ow which growth

for the principal

crops in the area (Threshold: 40.0 deg. F)
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Tabl e 2. —Freeze Dates in Spring and Fal

(Recorded in the period 1961-90 at Leeds, North Dakota.)

Tenperature

Probability 24F or | ower 28F or | ower 32F or | ower

Last freezing tenperature

I
|

I I I
| | |
I I I
| | |
in spring : | | |
| | |

1 year in 10 later than-- | May 14 | May 27 | June 6
| | |

2 year in 10 later than-- | May 8 | May 21 | May 31
| | |

5 year in 10 later than-- | April 25 | May 10 | May 19
| | |
First freezing tenperature | | |
infall | | |
_ _ | | |

1 yr in 10 earlier than-- |Septenber 23 |Septenber 14 | August 27
I I I

2 yr in 10 earlier than-- |Septenber 28 |Septenber 19 | Septenber 2
I I I

5 yr in 10 earlier than-- | Cctober 9 | Septenber 29 | Septenber 15
I I I

Tabl e 3. —&G owi ng Season

(Recorded in the period 1961-90 at Leeds, North Dakota.)

| Daily M ni mum Tenperature

Probability | # days > 24F | # days > 28F | # days > 32F
I I I

9 years in 10 I 127 I 109 I 88
8 years in 10 I 136 I 118 I 98
5 years in 10 I 153 I 135 I 117
2 years in 10 I 169 I 151 I 136
1 year in 10 i 178 i 160 i 146
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General Soil Map Units (STATSGO)

The general soil map at the back of this publication
was derived from STATSGO (State Soil Geographic
Data Base). STATSGO (USDA-SCS, 1990) is a small
scale digital general soil map of North Dakota and an
accompanying data base. It shows broad areas that
have a distinctive pattern of soils, relief, and
drainage. These similar areas are delineated into
general soil map units or soil associations. Each soil
association is a unique natural landscape. Typically,
they consist of one or more major soils or
components and some minor soils or components.
The soils making up an association can occur in
another association but in a different pattern. The
STATSGO map can be used to compare the
suitability of large areas for general land uses. Areas
of soils suitable for a practice or use can be identified
on the map. Likewise, areas that are not suitable can
be identified. Broad interpretive groupings can be
developed using STATSGO data. STATSGO maps
are designed to be used primarily for multi-county
and state resource evaluation and planning.
Interpretive tables and maps can be prepared for
North Dakota, or for smaller areas within the state.
STATSGO maps can be used as part of a geographic
information system (GIS).

The STATSGO map was compiled by generalizing
more detailed soil survey maps. Information on the
geology, topography, vegetation, and climate was

also considered in the development of this map. The
data base contains information on each association’s
acreage and composition. It also contains soil
properties and interpretive data.

Maps were compiled at a scale of 1:250,000
(1 inch equals 4 miles). The smallest delineations are
about 1,500 acres in size. STATSGO maps are
prepared nationwide at the same scale and join
across county and state boundaries. The maps meet
national standards for mapping conventions and
scale. Because of its small scale, the map is not
suitable for planning the management of a farm or
field or for selecting a site for a road or building. The
soils in any one association differ from place to place
in slope, depth, drainage, and other characteristics
that affect management.

Descriptions for STATSGO associations in Towner
County begin on page 9. The composition of the
named components in the association description
includes soils that are similar in properties and
behavioral patterns. Not all minor components are
listed.

The North Dakota STATSGO map and data base
are maintained by the USDA-NRCS Soils Section in
Bismarck, North Dakota. For more information on the
use of STATSGO, or on the availability of interpretive
tables and maps, contact the state NRCS office.
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5—Overly-Bearden-Great Bend Association, level to undulating

SURFACE SLOPE PERCENT
TEXTURE*  PERCENT DRAINAGE** COMPOSITION

MAJOR COMPONENTS

Overly SIL 0-3 MW 35-40

Bearden SIL 0-3 SP 25-30

Great Bend SIL 0-6 w 5-10

MINOR COMPONENTS

Lamoure SICL 0-1 P 5-10

Zell SIL 39 w 1-5

Hegne SIC 0-1 P 1-5

Embden FSL 0-6 MW 1-5

* FSL, fine sandy loam; SIL, silt loam; SICL, silty clay loam; SIC, silty clay
** P poor; SP, somewhat poor; MW, moderately well; W, well

Description

These soil areas occur on lake plains with level to
gently undulating topography. The dominant soils are
medium textured. Some poorly drained depressions
and swales exist in the area (fig. 2). Most areas of
this association are used for cultivated crops.

Overly soils occur on broad, slightly elevated sites
and Bearden soils are on nearly level to slightly
depressed flats. Great Bend soils occur on gently
convex positions and rises. Lamoure and Hegne soils
occur in depressions, swales, and along
drainageways. Zell soils occur on convex slopes of
knolls and ridges. Embden soils are associated with
the Overly soils on gentle rises. Bearden, Zell, and
Hegne soils have a prominent high lime layer which
occurs within plow depth on many of the gentle rises

and lower slopes. This light-colored, limy material
often is exposed and mixed with dark surface soil by
cultivation, producing a pattern of black and gray over
the field.

Major Limitations for Agricultural Use

These areas have few limitations for agriculture.
The somewhat poorly and poorly drained soils
generally have periods of wetness and ponding in the
spring and after heavy rainfall. Wind erosion is a
concern on some soils. For additional information
concerning these soils see “Detailed Map Unit
Descriptions” and “Series Descriptions.” For
information concerning the limitations and hazards
for agriculture see “Cropland Limitations and
Management.”



Towner County, North Dakota

Figure 2. Typical pattern of the soils and underlying material in the Overly-Bearden-Great Bend association.
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20 Soil Survey
8—Bearden-Perella-Fargo Association, level and nearly level
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR COMPONENTS
Bearden SIL 0-3 SP 60-65
Perella SIL 0-1 P 10-15
Fargo SIC 0-1 P 5-10
MINOR COMPONENTS
Overly SIL 0-3 MW 5-10
Great Bend SIL 0-3 w 1-5
Hegne SIC 0-1 P 1-5
Colvin SIL 0-1 P 1-5

* SIL, silt loam; SIC, silty clay

** P poor; SP, somewhat poor; MW, moderately well; W, well

Description

These soil areas are level and nearly level with
many low, elongated rises and narrow, poorly
drained depressions. The dominant soils are
medium and fine textured lacustrine deposits. Most
areas of this association are used for cultivated
crops.

Bearden soils dominate flats and low rises.
Perella, Colvin, and Hegne soils occur in the swales
and depressions. The fine textured Fargo soils occur
on flats and in depressions. Overly soils occur on
broad, slightly elevated sites. Great Bend soils occur
on gently convex positions and rises. The Bearden,
Colvin, and Hegne soils have a prominent high lime

layer which occurs within plow depth on many of the
gentle rises and lower slopes. This light-colored, limy
material often is exposed and mixed with dark
surface soil by cultivation, producing a pattern of
black and gray over the field.

Major Limitations for Agricultural Use

Poor surface drainage and wetness are the main
limitations for agriculture. Wind erosion is a concern
on some soils. For additional information concerning
these soils see “Detailed Map Unit Descriptions” and
“Series Descriptions.” For information concerning the
limitations and hazards for agriculture see “Cropland
Limitations and Management.”
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28—Binford-Coe-Brantford Association, level to gently rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Binford SL
Coe SL
Brantford L
MINOR COMPONENTS
Divide L
Kensal L
Colvin SIL
Southam SICL

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
1-9 SE 25-30

1-9 E 20-25

0-6 W 10-15

0-3 SP 5-10

0-3 MW 5-10

0-1 P 1-5

0-1 VP 1-5

* SL, sandy loam; L, loam; SIL, silt loam; SICL, silty clay loam.
** \/P, very poor; P, poor; SP, somewhat poor; MW, moderately well; W, well; SE, somewhat

excessive; E, excessive.

Description

These soil areas consist of level to gently rolling
topography with knolls, elongated ridges, and
occasional depressions. The dominant soils are on
moderately coarse and medium textured shaly
outwash. Most areas of this association are used for
cultivated crops.

Binford and Brantford soils occur on flats, gently
sloping side slopes and broad, convex crests of
knolls and ridges. Shallow Coe soils occur on crests
of knolls and ridges and on shoulder slopes
surrounding depressions. Kensal soils occur on
concave side slopes, foot slopes, and swales. Divide
soils occur on gently convex positions and flats
adjacent to depressions. The Binford, Brantford, Coe,
Divide, and Kensal soils are underlain by layers of

sand and gravel. Poorly drained Colvin soils occur on
broad low flats adjacent to depressions and potholes.
Very poorly drained Southam soils occur in
depressionsand potholes.

Major Limitations for Agricultural Use

Many of these soils have limited water holding
capacity and may be droughty. Wind erosion may
be a hazard. Some areas may have periods of
wetness and ponding in the spring and after
heavy rainfall. For additional information
concerning these soils see “Detailed Map Unit
Descriptions” and “Series Descriptions.” For
information concerning the limitations and
hazards for agriculture see “Cropland Limitations
and Management.”
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40—Hamerly-Barnes-Tonka Association, level to gently rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Hamerly L
Barnes L
Tonka SIL
MINOR COMPONENTS
Svea L
Vallers L
Parnell SIL
Buse L

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-3 SP 35-40

1-9 W 15-20

0-1 P 10-15

0-6 MW 5-10

0-1 P 5-10

0-1 VP 5-10

3-6 W 5-10

* |, loam; SIL, silt loam

** /P, very poor; P, poor; SP, somewhat poor; MW, moderately well; W, well

DESCRIPTION

These soil areas are level to gently rolling. They
consist of many low, irregularly shaped knolls with
short slopes. Numerous swales, low rises, poorly
drained depressions and a few prominent marshes
are also present. The dominant soils are on medium
textured glacial till and fine textured alluvium (fig. 3).
Most areas of this association are used for cultivated
crops.

Hamerly soils occur on gently convex positions
adjacent to depressions and on flats. Barnes soils
occur on the plane and convex side slopes of knolls
and ridges. Tonka and Parnell soils occur in
depressions and potholes. Svea soils are associated
with the Hamerly soils on the gentle lower slopes or
occur on concave side and foot slopes of knolls and
ridges. Poorly drained Vallers soils occur on broad
low flats adjacent to depressions and potholes. Buse

soils occupy steeper prominent knolls in the area.
The Hamerly, Vallers, and Buse soils have a
prominent high lime layer which occurs within plow
depth on many of the gentle rises and lower slopes.
This light-colored, limy material often is exposed and
mixed with dark surface soil by cultivation, producing
a pattern of black and gray over the field.

Major Limitations for Agricultural Use

These areas generally have periods of wetness
and ponding in the spring and after heavy rainfall.
Wind erosion is a concern on some soils. For
additional information concerning these soils see
“Detailed Map Unit Descriptions” and “Series
Descriptions.” For information concerning the
limitations and hazards for agriculture see “Cropland
Limitations and Management.”
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Towner County, North Dakota

~

onk

A SN
i‘%//

Figure 3. Typical pattern of the soils and underlying material in the Hamrly-Barnes-Tonka association.
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41—Hegne-Hamerly-Fargo Association, level and nearly level
SURFACE SLOPE PERCENT
TEXTURE* PERCENT DRAINAGE** COMPOSITION
MAJOR COMPONENTS
Hegne sic 0-1 P 35-40
Hamerly L 0-3 SP 20-25
Fargo [ 0-1 P 10-15
MINOR COMPONENTS
Svea L 0-6 MW 5-10
Cresbard L 0-3 MW 5-10
Colvin SIL 0-1 P 5-10

* L, loam; SIL, silt loam; SIC, silty clay

** P poor; SP, somewhat poor; MW, moderately well

DESCRIPTION

These soil areas are level and nearly level with
some very gentle rises and occasional depressions.
The dominant soils are fine textured lacustrine
deposits and medium textured glacial till. Most areas
of this association are used for cultivated crops.

Hegne and Hamerly soils occur on flats and gently
convex positions adjacent to broad swales. Fargo
soils occur on broad level areas. Svea and Cresbard
soils are associated with the Hamerly soils on the
gentle lower slopes or occur on concave side slopes
and foot slopes. Cresbard soils have a root limiting
layer. Poorly drained Colvin soils occur on broad low
flats adjacent to depressions. The Hegne, Hamerly,
and Colvin soils have a prominent high lime layer

which occurs within plow depth on many of the gentle
rises. This light-colored, limy material often is
exposed and mixed with dark surface soil by
cultivation, producing a pattern of black and gray over
the field.

Major Limitations for Agricultural Use

These areas generally have wetness and ponding
in the spring and after heavy rainfall. Wind erosion is
a concern on much of the area. For additional
information concerning these soils see “Detailed Map
Unit Descriptions”and “Series Descriptions.” For
information concerning the limitations and hazards
for agriculture, see “Cropland Limitations and
Management.”
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46—Barnes-Svea-Hamerly Association, level to gently rolling

SURFACE
TEXTURE*
MAJOR COMPONENTS
Barnes L
Svea L
Hamerly L
MINOR COMPONENTS
Buse L
Vallers L
Tonka SIL
Parnell SICL

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
1-9 W 40-45

0-6 MW 20-25

0-3 SP 10-15

3-9 w 10-15

0-1 P 1-5

0-1 P 1-5

0-1 VP 1-5

* L, loam; SIL, silt loam; SICL, silty clay loam

** /P, very poor; P, poor; SP, somewhat poor; MW, moderately well; W, well

DESCRIPTION

These soil areas consist of level to gently rolling
topography with knolls, discontinuous ridges, and
depressions. The dominant soils are on medium
textured glacial till. Nearly all the surface runoff drains
into depressions. Most areas of this association are
used for cultivated crops.

Barnes soils occur on gently convex side slopes
and broad, convex crests of knolls and ridges. Svea
soils occur on concave side slopes, foot slopes and
flats. Hamerly soils occur on gently convex positions
adjacent to depressions. Buse soils occupy steeper
prominent knolls in the area. Poorly drained Vallers
soils occur on broad low flats adjacent to depressions
and potholes. Tonka and Parnell soils occur in
depressions and potholes. The Hamerly, Buse, and

Vallers soils have a prominent high lime layer which
occurs within plow depth on many of the gentle rises
and lower slopes. This light-colored, limy material
often is exposed and mixed with dark surface soil by
cultivation, producing a pattern of black and gray over
the field.

Major Limitations for Agricultural Use

Wind and water erosion are a concern on some
soils. Portions of these areas have periods of
wetness and ponding in the spring and after heavy
rainfall. For additional information concerning these
soils see “Detailed Map Unit Descriptions” and
“Series Descriptions.” For information concerning the
limitations and hazards for agriculture see “Cropland
Limitations and Management.”
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51—Svea-Cresbard-Hamerly Association, level and undulating

SURFACE
TEXTURE*
MAJOR COMPONENTS
Svea L
Cresbard L
Hamerly L
MINOR COMPONENTS
Barnes L
Fargo SIC
Parnell SICL

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-6 MW 35-40

0-6 MW 35-40

0-3 SP 5-10

3-6 W 5-10

0-1 P 1-5

0-1 VP 1-5

* L, loam; SICL, silty clay loam; SIC, silty clay

** \/P, very poor; P, poor; SP, somewhat poor; MW, moderately well; W, well

DESCRIPTION

These soil areas are level and undulating with
many low, irregularly-shaped rises separated by
shallow swales and a few depressions. The dominant
soils are on medium to moderately fine textured
glacial till. Most areas of this association are used for
cultivated crops.

Svea soils occur on concave side slopes, foot
slopes, and flats. Cresbard soils have root restrictive
subsoils and are associated with the Svea soils on
gentle side slopes and flats. Hamerly soils occur on
gently convex positions adjacent to depressions and
flats. Barnes soils occur on convex side slopes and
broad, convex crests of knolls and ridges. The fine

textured Fargo soils occur on lower lying flats. Parnell
soils occur in depressions and potholes. The
Hamerly soils have a prominent high lime layer which
occurs within plow depth on many of the gentle rises
and lower slopes.

Major Limitations for Agricultural Use

These areas have few limitations for agricultural
purposes. Wind erosion is a concern on some soils.
Portions of these areas have periods of wetness and
ponding in the spring and after heavy rainfall. For
additional information concerning these soils see
“Detailed Map Unit Descriptions” and “Series
Descriptions.” For information concerning the
limitations and hazards for agriculture see “Cropland
Limitations and Management.”
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180—Divide-Brantford-Barnes Association, level and undulating

SURFACE
TEXTURE*
MAJOR COMPONENTS
Divide L
Brantford L
Barnes L
MINOR COMPONENTS
Hamerly L
Colvin SIL
Maddock LFS
Wyndmere FSL

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-3 SP 40-45

1-6 W 10-15

3-6 W 10-15

0-3 SP 5-10

0-1 P 5-10

1-6 W 1-5

0-3 SP 1-5

* LFS, loamy fine sand; FSL, fine sandy loam; L, loam; SIL, silt loam

** P poor; SP, somewhat poor; W, well

DESCRIPTION

These soil areas consist of level and undulating
topography. They have occasional swales and
depressions. The dominant soils are on medium
textured shaly outwash intermixed with medium
textured glacial till {fig. 4). Most areas of this
association are used for cultivated crops.

Divide and Wyndmere soils occur on gently
convex positions and flats. Brantford soils occur on
gently sloping side slopes and broad, convex crests
of knolls and ridges. Barnes soils occur on gentle
rises on glacial till. Divide and Brantford soils are
underlain by layers of sand and gravel. Poorly
drained Colvin soils occur on broad low flats adjacent
to depressions and potholes. Maddock soils are
coarse textured and are associated with the Brantford
soils on slightly higher convex positions. Divide,

Hamerly, Colvin, and Wyndmere soils have a
prominent high lime layer which occurs within plow
depth on many of the gentle rises and lower slopes.
This light-colored, limy material often is exposed and
mixed with dark surface soil by cultivation, producing
a pattern of black and gray over the field.

Major Limitations for Agricultural Use

Many of these soils have limited water holding
capacity and may be droughty. Wind erosion may be
a hazard. Some areas may have periods of wetness
and ponding in the spring and after heavy rainfall. For
additional information concerning these soils see
“Detailed Map Unit Descriptions” and “Series
Descriptions.” For information concerning the
limitations and hazards for agriculture see “Cropland
Limitations and Management.”
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Figure 4. Typical pattern of the soils and underlying material in the Divide-Brantford-Barnes association.
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181—Wyndmere-Swenoda-Hecla Association, level and undulating

SURFACE
TEXTURE*
MAJOR COMPONENTS
Wyndmere FSL
Swenoda FSL
Hecla LFS
MINOR COMPONENTS
Hamerly L
Barnes L
Tiffany FSL
Colvin SIL

SLOPE PERCENT
PERCENT DRAINAGE** COMPOSITION
0-3 SP 20-25

0-6 MW 20-25

0-6 MW 10-15

0-3 SP 5-10

1-6 W 5-10

0-1 P 5-10

0-1 P 1-5

* LFS, loamy fine sand; FSL, fine sandy loam; L, loam; SIL, silt loam
** P poor; SP, somewhat poor; MW, moderately well; W, well

Description

These soil areas consist of level and undulating
topography. They have occasional gentle rises and
swales and depressions. The dominant soils are on
moderately coarse and coarse textured outwash and
deltaic deposits. Glacial till is in some areas. Most
areas of this association are used for cultivated
crops.

Wyndmere and Hamerly soils occur on nearly level
and gently convex positions. Swenoda soils occur on
broad slightly elevated rises. The coarse textured
Hecla soils occur on flats and swales. Barnes soils
occur on gentle rises of glacial till. Poorly drained
Colvin soils occur on broad low flats adjacent to
depressions and swales. Tiffany soils occur in
shallow depressions and on low lying flats.
Wyndmere, Hamerly, and Colvin soils have a

prominent high lime layer which occurs within plow
depth on many of the gentle rises and lower slopes.
This light-colored, limy material often is exposed and
mixed with dark surface soil by cultivation, producing
a pattern of black and gray over the field.

Major Limitations for Agricultural Use

Early season wetness and ponding and wind
erosion are the main limitations for agriculture. Some
of the soils have limited water holding capacity and
may be droughty. For additional information
concerning these soils see “Detailed Map Unit
Descriptions” and “Series Descriptions.” For
information concerning the limitations and hazards
for agriculture see “Cropland Limitations and
Management.”
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Map units on the detailed soil maps in this survey
represent soils or miscellaneous areas in the survey
area. The map unit descriptions in this section, along
with the soil maps, can be used to determine the
suitability and potential of a soil for specific uses. They
also can be used to plan the management needed for
those uses. More information on each map unit, or
soil, is given under the heading “Use and Management
of the Soils.”

A map unit delineation on the detailed soil maps
represents an area on the landscape and consists of
one or more soils or miscellaneous areas. The soils or
miscellaneous areas are called map unit components.
The map unit descriptions in this section describe the
setting of the map unit or where on the landscape
named map unit components can be found. The
composition, or the proportion, of various soils or
miscellaneous areas of a map unit determine how a
map unit is named.

A map unit is identified according to the taxonomic
classification of the dominant soils or miscellaneous
areas. Within a taxonomic class there are precisely
defined limits for the properties of the soils. On the
landscape, however, soils and miscellaneous areas
are natural phenomena, and they have the
characteristic variability of all natural phenomena.
Thus, the range of some observed properties may
extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of other
taxonomic classes. Consequently, every map unit is
made up of the soils or miscellaneous areas for which
it is named and some “included” areas that belong to
other taxonomic classes.

Most included soils have properties similar to
those of the dominant soil or soils in the map unit, and
thus they do not affect use and management. These
are called similar soils. They may or may not be
mentioned in the map unit description. Other included
soils and miscellaneous areas, however, have
properties and behavioral characteristics divergent
enough to affect use or to require different
management. These are called contrasting or
dissimilar soils. They generally are in small areas and

could not be mapped separately because of the scale
used. Some small areas of strongly contrasting soils or
miscellaneous areas are identified by a special symbol
on the maps. Included soils or miscellaneous areas
are mentioned in the map unit descriptions.

A few included areas may not have been observed,
and consequently they are not mentioned in the
descriptions, especially where the pattern was so
complex that it was impractical to make enough
observations to identify all the soils and miscellaneous
areas on the landscape.

The presence of included areas in a map unit in no
way diminishes the usefulness or accuracy of the data.
The objective of mapping is not to delineate pure
taxonomic classes but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficient
information for the development of resource plans, but
if intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils
and miscellaneous areas.

The map unit descriptions on the following pages
give a range in composition for the named map unit
components and similar soils. They also give the
average composition of named, similar, and
contrasting soils.

Soils that have profiles that are almost alike
make up a soil series. Except for minor differences
in texture of the surface layer or underlying layers,
all the soils of a series have major horizons that
are similar in composition, thickness, and
arrangement.

Soils of one series can differ in texture of the
surface layer or of underlying layers. They also can
differ in slope, stoniness, salinity, wetness, degree of
erosion, and other characteristics that affect their use.
On the basis of such differences, a soil series is
divided into soil phases. Most of the areas shown on
the detailed soil maps are phases of soil series. The
name of a soil phase commonly indicates a feature
that affects use or management. For example, Hecla
loamy fine sand, O to 3 percent slopes, is one of the
phases of the Hecla series.
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A complex consists of two or more soils or
miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown
separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar
in all areas. Hamerly-Tonka-Parnell complex, 0 to 3
percent slopes, is an example.

An undifferentiated group is made up of two or
more soils that could be mapped individually
but are mapped as one unit because similar
interpretations can be made for use and management.
The pattern and proportion of the soils in the mapped
areas are not uniform. An area can be made up
of only one of the major soils, or it can be made
up of all of them. Bearden and Colvin silt loams,
saline, is an undifferentiated group in this survey
area.

This survey includes miscellaneous areas. Such
areas have little or no soil material and support little or
no vegetation. Pits, gravel and sand, is an example.
Miscellaneous areas are shown on the soil maps.
Some that are too small to be shown are identified by
special symbols on the soil maps.

The map unit descriptions on the following pages
give information on each named component.
Information such as surface layer texture, depth class,
and drainage class are included. There is also
information concerning the management of the map
unit.

An identifying symbol precedes the map unit name
in each map unit description. This symbol is used to
identify delineations on the soil maps.

Table 4, “Acreage and Proportionate Extent of the
Soils,” gives the acreage and proportionate extent of
each map unit in the survey area. Additional
information about each named component and map
unit inclusion can be found in “Soil Descriptions.” Other
tables give properties of the soils and the limitations,
capabilities, and potentials for many uses. The
“Glossary” defines many of the terms used in
describing the soils or miscellaneous areas.

118—Barnes-Buse loams, 3 to 6 percent
slopes

Setting

Landform
Barnes: Till plain
Buse: Till plain
Landform component
Barnes: Knolls
Buse: Knolls

Soil Survey

Map Unit Composition (percent)

Named Components
Barnes and similar soils: 50 to 75
Buse and similar soils: 15 to 40
Average Component Compaosition
Barnes: 39
Buse: 27
Svea: 22
Hamerly: 7
Tonka: 2
Coe: 1
Hecla: 1
Parnell: 1

Named Component Description

Barnes
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 3 to 6 percent
Position on landform: Side slopes
Slope shape: Plane
Flooding: None
Notes: In some places gravel is at a depth of 32 to
40 inches. Some places may be very stony.
Buse
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 3 to 6 percent
Position on landform: Summits and shoulder
slopes
Slope shape: Convex
Flooding: None
Notes: Some places may be very stony.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management

Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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120—Barnes-Buse loams, 6 to 9 percent
slopes

Setting

Landform
Barnes: Till plain
Buse: Till plain

Landform component
Barnes: Ridges and knolls
Buse: Ridges and knolls

Map Unit Composition (percent)

Named Components
Barnes and similar soils: 35 to 60
Buse and similar soils: 25 to 50
Average Component Compaosition
Barnes: 31
Buse: 41
Svea: 16
Hamerly: 6
Coe: 3
Binford: 1
Swenoda: 1
Tonka: 1

Named Component Description

Barnes
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 6 to 9 percent
Position on landform: Side slopes
Slope shape: Plane
Flooding: None
Notes: Some places may be very stony.
Buse
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 6 to 9 percent
Position on landform: Summits and shoulder
slopes
Slope shape: Convex
Flooding: None
Notes: Some places may be very stony.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.
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Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

154—Barnes-Svea loams, 0 to 3 percent
slopes

Setting

Landform
Barnes: Till plain
Svea: Till plain
Landform component
Barnes: Rises
Svea: Flats and swales

Map Unit Composition (percent)

Named Components
Barnes and similar soils: 50 to 75
Svea and similar soils: 15 to 40
Average Component Compaosition
Barnes: 55
Svea: 27
Hamerly: 7
Buse: 7
Cresbard: 1
Tonka: 1
Vallers: 1
Parnell: 1

Named Component Description

Barnes
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 0 to 3 percent
Slope shape: Convex
Flooding: None
Notes: Some places may have surface stones.
Svea
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
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Slope: 0 to 3 percent

Slope shape: Plane or concave

Flooding: None

Water table: Apparent

Notes: In some places the substratum does not
have redoximorphic features, and other places

may have many shale fragments. Some places
may have surface stones.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

167—Bearden silt loam

Setting

Landform: Lake plain
Landform component: Flats

Map Unit Composition (percent)

Named Components

Bearden and similar soils: 80 to 95
Average Component Compaosition

Bearden: 70

Bearden, saline: 10

Overly: 9

Glyndon: 4

Colvin: 3

Wyndmere: 3

Lindaas: 1

Named Component Description

Bearden
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None

Soil Survey

Water table: Apparent
Notes: In places the accumulated lime is below a
depth of 16 inches.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

314—Buse-Barnes loams, 9 to 15 percent
slopes

Setting

Landform
Buse: Till plain
Barnes: Till plain
Landform component
Buse: Ridges and knolls
Barnes: Ridges and knolls

Map Unit Composition (percent)

Named Components
Buse and similar soils: 40 to 65
Barnes and similar soils: 30 to 55
Average Component Compaosition
Buse: 53
Barnes: 25
Svea: 17
Langhei: 2
Coe: 1
Hamerly: 1
Parnell: 1

Named Component Description

Buse
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 9 to 15 percent
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Position on landform: Summits and shoulder
slopes

Slope shape: Convex

Flooding: None

Notes: In some areas, the surface is extremely
cobbly. Some areas have steeper slopes.
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Named Component Description
Divide
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent
Slope shape: Plane
Flooding: None
Water table: Apparent

Notes: In places the surface and subsoil are sandy

loam or the depth to sand and gravel may be less
than 20 inches. In places the substratum is loam
or clay loam or depth to accumulated lime is more
than 16 inches.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland or pasture and hayland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

553—Egeland-Embden fine sandy loams,
0 to 3 percent slopes

Setting

Landform
Egeland: Delta plain
Embden: Delta plain
Landform component
Egeland: Rises
Embden: Swales

Map Unit Composition (percent)

Named Components
Egeland and similar soils: 40 to 65
Embden and similar soils: 20 to 45

Soil Survey

Average Component Composition
Egeland: 54
Embden: 32
Wyndmere: 7
Zell: 3
Maddock: 2
Bearden: 1
Hamerly: 1

Named Component Description

Egeland
Surface layer texture: Fine sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 0 to 3 percent
Slope shape: Convex
Flooding: None
Notes: In some places the surface layer is loam. In
places the substratum below a depth of 40 inches
is loam, silt loam, or silty clay loam. Slopes may
be up to 5 percent.

Embden
Surface layer texture: Fine sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent
Slope shape: Plane or concave
Flooding: None
Water table: Apparent
Notes: In places the surface layer is loam. The
substratum below a depth of 40 inches is loam,
silt loam, or silty clay loam.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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846—Great Bend-Overly silt loams, 0to 3
percent slopes

Setting

Landform
Great Bend: Lake plain
Overly: Lake plain
Landform component
Great Bend: Rises
Overly: Flats and swales

Map Unit Composition (percent)

Named Components
Great Bend and similar soils: 35 to 60
Overly and similar soils: 30 to 55
Average Component Compaosition
Great Bend: 35
Overly: 31
Bearden: 16
Eckman: 11
Glyndon: 3
Zell: 2
Colvin, saline: 1
Lindaas: 1

Named Component Description

Great Bend
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 0 to 3 percent
Slope shape: Convex
Flooding: None
Overly
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent
Slope shape: Plane or concave
Flooding: None
Water table: Apparent

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the

following sections:
Agronomy
Engineering
Range
Recreation
Soil Properties
Wildlife Habitat

871—Hamerly-Cresbard loams, 0to 3
percent slopes

Setting

Landform
Hamerly: Till plain
Cresbard: Till plain
Landform component
Hamerly: Flats and swales
Cresbard: Rises

Map Unit Composition (percent)

Named Components
Hamerly and similar soils: 35 to 60
Cresbard and similar soils: 25 to 50
Average Component Compaosition
Hamerly: 41
Cresbard: 37
Hamerly, saline: 8
Barnes: 6
Bearden: 3
Buse: 2
Tonka: 2
Vallers: 1

Named Component Description

Hamerly
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Notes: In places the surface is very stony.
Cresbard
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent
Slope shape: Plane or convex
Flooding: None
Water table: Apparent
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Sodium affected: Sodic within 30 inches

Notes: In some places the substratum does not
have redoximorphic features. In places the
surface is very stony.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

883—Hamerly-Tonka-Parnell complex, 0
to 3 percent slope

Setting

Landform
Hamerly: Till plain
Tonka: Till plain
Parnell: Till plain
Landform component
Hamerly: Flats surrounding depressions
Tonka: Depressions
Parnell: Depressions

Map Unit Composition (percent)

Named Components
Hamerly and similar soils: 40 to 65
Tonka and similar soils: 10 to 30
Parnell and similar soils: 10 to 30
Average Component Compaosition
Hamerly: 44
Tonka: 20
Parnell: 16
Vallers: 6
Barnes: 4
Hamerly, saline: 4
Wyard: 4

Soil Survey

Southam: 1
Perella: 1

Named Component Description

Hamerly
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent
Slope shape: Plain surrounding depressions
Flooding: None
Water table: Apparent
Notes: In some places the substratum is sand and
gravel.
Tonka
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Slope: 0 to 1 percent
Slope shape: Concave
Flooding: None
Water table: Perched
Ponding: Very long
Parnell
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Slope: 0 to 1 percent
Slope shape: Concave
Flooding: None
Water table: Apparent
Ponding: Very long

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management
Major use: Cropland or wildlife habitat

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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926—Hecla loamy fine sand, 0 to 3
percent slopes

Setting

Landform: Delta plain
Landform component: Flats

Map Unit Composition (percent)

Named Components

Hecla and similar soils: 80 to 95
Average Component Compaosition

Hecla: 67

Towner: 15

Hamar: 8

Swenoda: 4

Ulen: 4

Bearden: 1

Svea: 1

Named Component Description

Hecla
Surface layer texture: Loamy fine sand
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 3 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Notes: In places the surface soil is fine sandy
loam.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland or pasture and hayland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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966—Hegne silty clay, saline

Setting

Landform: Lake plain
Landform component: Flats

Map Unit Composition (percent)

Named Components

Hegne and similar soils: 80 to 95
Average Component Compaosition

Hegne: 83

Hegne, nonsaline: 6

Fargo: 4

Colvin: 2

Marysland: 2

Lallie: 2

Grano: 1

Named Component Description

Hegne
Surface layer texture: Silty clay
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Salt affected: Saline within 30 inches
Notes: In places the soil is strongly saline.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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971—Hegne-Fargo silty clays Management
Major use: Cropland
Setting For information about managing this map unit, see the

Landform following sections:

Hegne: Lake plain Agronomy

Fargo: Lake plain Engineering
Landform component Range

Hegne: Flats Recreation

Fargo: Flats Soil Properties

Map Unit Composition (percent) Wildiife Habitat

Named Components

Hegne and similar soils: 50 to 75 1221—Maddock-Hecla loamy fine sands, 1
Fargo and similar soils: 15 to 35 to 6 percent slopes
Average Component Compaosition
Hegne: 59 Setting
Eaelrgr?e:z 2szaline' 7 Landform
gne, sene: Maddock: Delta plain

Bearden: 3 ) .

) Hecla: Delta plain
Grano: 3
Dovray: 3 Landform component

v Maddock: Flats and rises
Perella: 2 )

. Hecla: Flats and swales

Colvin: 1

Named Component Description Map Unit Composition (percent)

Named Components
Maddock and similar soils: 50 to 75
Hecla and similar soils: 15 to 35
Average Component Compaosition

Hegne
Surface layer texture: Silty clay
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained

Slope: 0 to 1 percent I\H/I:g(;(.)glé: 29
Slope shape: Plane .

. Towner: 6
Flooding: None Embden: 4
Water table: Apparent Brantford: 3
Notes: In places the surface has a thin veneer of Buse: 2 '
gravel and cobbles. Svea: 2

Fargo UIen'.l
Surface layer texture: Silty clay '
Depth class: Very deep (more than 60 inches) Named Component Description
Drainage class: Poorly drained Maddock

Slope: 0 to 1 percent

Slope shape: Plane or concave

Flooding: None

Water table: Apparent

Notes: In places the substratum is clay loam or

Surface layer texture: Loamy fine sand

Depth class: Very deep (more than 60 inches)
Drainage class: Well drained

Slope: 1 to 6 percent

Position on landform: Summits and shoulder

loam
slopes
Detailed soil descriptions for all map unit components Slope shape: Plane or convex
are included in alphabetical order in the section, “Soil Flooding: None
Series and Their Morphology.” Additional information Notes: In places the surface is fine sandy loam or
specific to this map unit, such as USDA textures, sandy loam or is less than 10 inches thick and
permeability, and soil reaction is available in the “Soll eroded. In places the soil is coarse sand

Properties” section. throughout.
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Hecla
Surface layer texture: Loamy fine sand
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 1 to 3 percent
Slope shape: Plane or concave
Flooding: None
Water table: Apparent
Notes: In places the surface soil is fine sandy
loam or sandy loam.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

1267—Marysland loam

Setting

Landform: Outwash plain
Landform component: Flat

Map Unit Composition (percent)

Named Components

Marysland and similar soils: 75 to 95
Average Component Compaosition

Marysland: 77

Divide: 11

Colvin: 5

Marysland, saline: 3

Southam: 2

Bearden: 1

Arveson: 1

Named Component Description

Marysland
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
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Slope: 0 to 1 percent

Slope shape: Plane

Flooding: None

Water table: Apparent

Notes: In places the accumulated lime is at a
depth greater than 16 inches.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Pasture and hayland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

1426—Parnell silt loam

Setting

Landform: Till plain
Landform component: Depressions

Map Unit Composition (percent)

Named Components

Parnell and similar soils: 75 to 95
Average Component Compaosition

Parnell: 69

Tonka: 16

Vallers: 8

Wyard: 5

Hamerly: 1

Southam: 1

Named Component Description

Parnell
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Slope: 0 to 1 percent
Slope shape: Concave
Flooding: None
Water table: Apparent
Ponding: Very long
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Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland or wildlife habitat

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

1466—Pits, gravel and sand

Setting

Landform: Areas from which soil and gravel have
been removed. Some areas have been smoothed
and overburden material replaced.

Map Unit Composition (percent)

Named Components
Pits, gravel and sand: 82
Average Component Compaosition
Pits, gravel and sand: 82
Brantford: 5
Coe: 5
Binford: 5
Renshaw: 1
Arvilla: 1
Sioux: 1

Named Component Description

Pits, gravel and sand
Surface layer texture: Extremely gravelly sand
Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained
Slope: 0 to 60 percent
Flooding: None
Notes: In some places the gravel is more than 30
percent shale.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Soil Survey

Management
Major use: Mining and wildlife habitat

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

1710—Southam silty clay loam

Setting

Landform: Till plain
Landform component: Depressions

Map Unit Composition (percent)

Named Components

Southam and similar soils: 85 to 99
Average Component Compaosition

Southam: 92

Parnell: 4

Vallers: 1

Colvin: 1

Colvin, saline: 1

Vallers, saline: 1

Named Component Description

Southam
Surface layer texture: Silty clay loam
Depth class: Very deep (more than 60 inches)
Drainage class: Very poorly drained
Slope: 0 to 1 percent
Slope shape: Concave
Flooding: None
Water table: Apparent
Ponding: Very long
Salt affected: Saline within 30 inches
Notes: In some places sand and gravel are
below a depth of 18 inches. These areas are
usually ponded with more than 5 feet of water.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management
Major use: Wildlife habitat
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For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

1782—Swenoda fine sandy loam, 0 to 6
percent slopes

Setting

Landform: Delta plain and till plain
Landform component:
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permeability, and soil reaction is available in the “Soil
Properties” section.

Management
Major use: Pasture, hayland, or wildlife habitat

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

1886—Hamerly and Vallers loams, saline,
0 to 3 percent slopes

Setting

Landform
Hamerly: Till plain
Vallers: Till plain
Landform component
Hamerly: Flats surrounding depressions
Vallers: Flats and drainageways

Map Unit Composition (percent)

Named Components
Hamerly and similar soils: 20 to 80
Vallers and similar soils: 20 to 80
Average Component Compaosition
Hamerly: 44
Vallers: 24
Hamerly, nonsaline: 14
Vallers, nonsaline: 14
Barnes: 1
Parnell: 1
Tonka: 1
Wyndmere: 1

Named Component Description

Hamerly
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Salt affected: Saline within 30 inches
Notes: In places the subsoil is sand and gravel.
Some areas are strongly saline.

Soil Survey

Vallers
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Slope: 0 to 1 percent
Slope shape: Plane or concave
Flooding: None
Water table: Apparent
Salt affected: Saline within 30 inches
Notes: In places the soil is strongly saline.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland or pasture and hayland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

1978—Water
Setting

Landform Areas, including ponds, lakes, streams and
reservoirs, that are covered with water in most
years during the period that is warm enough for
plants to grow.

Map Unit Composition (percent)

Named Components
Water: 94
Average Component Compaosition
Water: 94
Southam: 5
Colvin: 1

Named Component Description

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.
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Management
Major use: Wildlife habitat

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2048—Wyndmere fine sandy loam, 0 to 3
percent slopes

Setting

Landform: Delta plain and outwash plain
Landform component: Flats

Map Unit Composition (percent)

Named Components

Wyndmere and similar soils: 70 to 90
Average Component Compaosition

Wyndmere: 49

Ulen: 25

Hamerly: 7

Hamar : 7

Embden: 6

Hecla: 4

Colvin, saline: 2

Named Component Description

Wyndmere
Surface layer texture: Fine sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Notes: In places the soil is moderately saline. In
some places the substratum is sand or gravel.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.
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Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2151-Binford-Coe sandy loams, 0 to 6
percent slopes

Setting

Landform
Binford: Outwash plain
Coe: Outwash plain
Landform component
Binford: Flats and rises
Coe: Flats and rises

Map Unit Composition (percent)

Named Components
Binford and similar soils: 35 to 60
Coe and similar soils: 30 to 55
Average Component Compaosition
Binford: 45
Coe: 45
Brantford: 4
Wyrene: 3
Embden: 1
Wyndmere: 1
Marysland: 1

Named Component Description

Binford
Surface layer texture: Sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained
Slope: 0 to 6 percent
Position on landform: Side slopes and foot slopes
Slope shape: Plane
Flooding: None
Notes: In places the substratum has less shale.
Below a depth of 40 inches the texture may be
loamy or have more than 35 percent gravel. In
places the surface is gravelly sandy loam or the
subsoil extends to a depth of 25 to 35 inches.
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Coe
Surface layer texture: Sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained
Slope: 0 to 6 percent
Position on landform: Summits and shoulder
slopes
Slope shape: Convex
Flooding: None
Notes: In some places the surface layer is gravelly
sandy loam. In places the substratum has less
shale; has less than 35 percent gravel; or the
texture below 40 inches is loam.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2196—Bearden and Colvin silt loams,
saline

Setting

Landform
Bearden: Lake plain
Colvin: Lake plain
Landform component
Bearden: Higher lying flats
Colvin: Lower lying flats

Map Unit Composition (percent)

Named Components
Bearden and similar soils: 20 to 95
Colvin and similar soils: 20 to 90

Soil Survey

Average Component Composition
Bearden: 25
Colvin: 26
Colvin, nonsaline: 20
Bearden, nonsaline: 17
Aberdeen: 3
Exline: 3
Overly: 3
Parnell: 3

Named Component Description

Bearden
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Salt affected: Saline within 30 inches
Colvin
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Salt affected: Saline within 30 inches
Notes: In places the soil is strongly saline. In
places the substratum is sand and gravel.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management
Major use: Cropland or pasture and hayland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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2208—Brantford-Coe loams, 1 to 6
percent slopes

Setting

Landform
Brantford: Outwash plain
Coe: Outwash plain
Landform component
Brantford: Flats and rises
Coe: Flats and rises

Map Unit Composition (percent)

Named Components
Brantford and similar soils: 45 to 70
Coe and similar soils: 25 to 50
Average Component Compaosition
Brantford: 52
Coe: 32
Binford: 6
Divide: 4
Vang: 3
Barnes: 1
Marysland: 1
Vallers: 1

Named Component Description

Brantford
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 1 to 6 percent

Position on landform: Side slopes and foot slopes

Slope shape: Plane
Flooding: None

Notes: In some places the surface layer is sandy

loam or gravelly sandy loam. In places the
substratum has less than 20 percent shale; has

less than 35 percent gravel; or below a depth of 40

inches the texture is loam.
Coe
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained
Slope: 1 to 6 percent
Position on landform: Summits and shoulder
slopes
Slope shape: Convex
Flooding: None

Notes: In some places the surface layer is sandy

loam or gravelly sandy loam. In places the
substratum has less than 20 percent shale; has

less than 35 percent gravel; or below a depth of 40

inches the texture is loam.
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Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2286—Aberdeen-Bearden complex

Setting

Landform
Aberdeen: Lake plain
Bearden: Lake plain
Landform component
Aberdeen: Flats
Bearden: Flats

Map Unit Composition (percent)

Named Components
Aberdeen and similar soils: 45 to 70
Bearden and similar soils: 25 to 45
Average Component Compaosition
Aberdeen: 47
Bearden: 30
Overly: 7
Great Bend: 5
Lindaas: 4
Bearden, saline: 3
Fargo: 2
Exline: 2

Named Component Description

Aberdeen
Surface layer texture: Silty clay loam
Depth class: Very deep (more than 60 inches)
Drainage class: Moderately well drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Sodium affected: Sodic within 30 inches
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Bearden
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2287—Bearden-Lindaas silt loams

Setting

Landform
Bearden: Lake plain
Lindaas: Lake plain
Landform component
Bearden: Flats surrounding depressions
Lindaas: Depressions

Map Unit Composition (percent)

Named Components
Bearden and similar soils: 40 to 65
Lindaas and similar soils: 20 to 45
Average Component Compaosition
Bearden: 47
Lindaas: 23
Perella: 10
Bearden, saline: 6
Overly: 5
Hegne: 4
Great Bend: 3
Aberdeen: 2

Soil Survey

Named Component Description

Bearden
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Lindaas
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Slope: 0 to 1 percent
Slope shape: Concave
Flooding: None
Water table: Perched
Ponding: Very long

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management

Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2288—Brantford-Divide loams, 1to 3
percent slopes

Setting

Landform
Brantford: Outwash plain
Divide: Outwash plain
Landform component
Brantford: Higher lying flats
Divide: Lower lying flats
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Map Unit Composition (percent)

Named Components
Brantford and similar soils: 35 to 60
Divide and similar soils: 25 to 45
Average Component Compaosition
Brantford: 38
Divide: 33
Vang: 13
Hamerly: 6
Coe: 5
Wyrene: 3
Barnes: 1
Parnell: 1

Named Component Description

Brantford
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 1 to 3 percent
Slope shape: Plane
Flooding: None
Notes: In some places the surface layer is sandy
loam. In places the substratum has less than 20
percent shale.
Divide
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 1 to 3 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Notes: In places the calcareous subsoil is below a
depth of 16 inches.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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2289—Buse-Svea-Lamoure complex, 0 to

35 percent slopes

Setting

Landform
Buse: Till plain
Svea: Till plain
Lamoure: Till plain
Landform component
Buse: Ridges
Svea: Ridges
Lamoure: Flood plains

Map Unit Composition (percent)

Named Components
Buse and similar soils: 25 to 50
Svea and similar soils: 20 to 40
Lamoure and similar soils: 15 to 40
Average Component Compaosition
Buse: 32
Svea: 21
Lamoure: 15
La Prairie: 13
Barnes: 11
Langhei: 3
Southam: 2
Arveson: 2
Marysland: 1

Named Component Description

Buse
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 9 to 35 percent
Position on landform: Summits and shoulder
slopes
Slope shape: Convex
Flooding: None
Svea
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 6 to 25 percent

Position on landform: Side slopes and foot slopes

Slope shape: Plane or concave
Flooding: None
Notes: In some places the substratum has
redoximorphic features.
Lamoure
Surface layer texture: Silty clay loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
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Slope: 0 to 1 percent

Slope shape: Plane or concave

Flooding: Frequent

Water table: Apparent

Notes: In places the soil is saline or strongly
saline. In some places the accumulated lime is
above a depth of 16 inches.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management

Major use: Cropland or wildlife habitat

For information about managing this map unit, see the

following sections:
Agronomy
Engineering
Range
Recreation
Soil Properties
Wildlife Habitat

2290—Coe-Binford sandy loams, 6 to 15
percent slopes

Setting

Landform
Coe: Outwash plain
Binford: Outwash plain
Landform component
Coe: Ridges and knolls
Binford: Ridges and knolls

Map Unit Composition (percent)

Named Components
Coe and similar soils: 30 to 55
Binford and similar soils: 25 to 45
Average Component Compaosition
Coe: 46
Binford: 27
Maddock: 8
Barnes: 7
La Prairie: 6
Buse: 3

Soil Survey

Hamerly: 2
Wyndmere: 1

Named Component Description

Coe
Surface layer texture: Sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Excessively drained
Slope: 6 to 15 percent
Position on landform: Summits and shoulder
slopes
Slope shape: Convex
Flooding: None
Notes: In some places the surface is loam or
gravelly sandy loam. In places the substratum has
less than 20 percent shale; has less than 35
percent gravel; or below a depth of 40 inches the
texture is loam.

Binford
Surface layer texture: Sandy loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat excessively drained
Slope: 6 to 15 percent
Position on landform: Side slopes and foot slopes
Slope shape: Plane
Flooding: None
Notes: In some place the surface is loam or
gravelly sandy loam. In places the substratum is
less than 20 percent shale; has less than 35
percent gravel; the depth to gravel is more than 25
inches; or below a depth of 40 inches the texture
is loam.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soill
Properties” section.

Management
Major use: Cropland or pasture and hayland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat



Towner County, North Dakota

2291—Great Bend-Zell silt loams, 3to 6
percent slopes

Setting
Landform
Great Bend: Lake plain
Zell: Lake plain

Landform component
Great Bend: Knolls
Zell: Knolls

Map Unit Composition (percent)

Named Components
Great Bend and similar soils: 35 to 60
Zell and similar soils: 25 to 45
Average Component Compaosition
Great Bend: 33
Zell: 35
Overly: 17
Egeland: 6
Embden: 5
Bearden: 2
Coe: 1
Tonka: 1

Named Component Description

Great Bend
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 3 to 6 percent
Position on landform: Side slopes
Slope shape: Plane and convex
Flooding: None

Zell
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 3 to 6 percent
Position on landform: Summits and shoulder
slopes
Slope shape: Convex
Flooding: None

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.
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Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2292—Hamerly-Barnes loams, 0 to 3
percent slopes

Setting

Landform
Hamerly: Till plain
Barnes: Till plain
Landform component
Hamerly: Flats
Barnes: Rises

Map Unit Composition (percent)

Named Components
Hamerly and similar soils: 45 to 70
Barnes and similar soils: 20 to 45
Average Component Compaosition
Hamerly: 50
Barnes: 25
Vallers: 8
Tonka: 7
Svea: 7
Parnell: 1
Buse: 1
Cresbard: 1

Named Component Description

Hamerly
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 3 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
Notes: In some places the substratum may be
sand or gravel. In places the surface may be very
stony.
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Barnes
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Well drained
Slope: 0 to 3 percent
Slope shape: Convex
Flooding: None
Notes: In some places the substratum may be
sand or gravel. In places the surface may be very
stony.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2293—Lamoure-Colvin complex,
channeled

Setting

Landform
Lamoure: Till plain
Colvin: Till plain
Landform component
Lamoure: Flood plains
Colvin: Flood plains

Map Unit Composition (percent)

Named Components
Lamoure and similar soils: 35 to 60
Colvin and similar soils: 20 to 40
Average Component Compaosition
Lamoure: 51
Colvin: 31
La Prairie: 6
Hamerly: 5
Wyard: 4
Brantford: 1

Soil Survey

Parnell: 1
Tonka: 1

Named Component Description

Lamoure
Surface layer texture: Silty clay loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Slope: 0 to 1 percent
Slope shape: Plane or concave
Flooding: Frequent
Water table: Apparent
Notes: In places the soil is saline. In places the
soil has a sand and gravel substratum.
Colvin
Surface layer texture: Silt loam
Depth class: Very deep (more than 60 inches)
Drainage class: Poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: Frequent
Water table: Apparent
Notes: In some places the soil is saline. In places
the soil has a sand and gravel substratum.

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Rangeland or wildlife habitat

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat

2324—Wyndmere-Tiffany loams, silty
substratum

Setting

Landform
Wyndmere: Lake plain
Tiffany: Lake plain
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Landform component
Wyndmere: Flats
Tiffany: Flats

Map Unit Composition (percent)

Named Components
Wyndmere and similar soils: 30 to 55
Tiffany and similar soils: 25 to 50
Average Component Compaosition
Wyndmere: 47
Tiffany: 39
Bearden: 6
Gardena: 3
Swenoda: 3
Perella: 1
Lindaas: 1

Named Component Description

Wyndmere
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent
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Tiffany
Surface layer texture: Loam
Depth class: Very deep (more than 60 inches)
Drainage class: Somewhat poorly drained
Slope: 0 to 1 percent
Slope shape: Plane
Flooding: None
Water table: Apparent

Detailed soil descriptions for all map unit components
are included in alphabetical order in the section, “Soil
Series and Their Morphology.” Additional information
specific to this map unit, such as USDA textures,
permeability, and soil reaction is available in the “Soll
Properties” section.

Management
Major use: Cropland

For information about managing this map unit, see the
following sections:

Agronomy

Engineering

Range

Recreation

Soil Properties

Wildlife Habitat
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Table 4.—Acreage and Prggortionate Extent of the Soils

Map
symbol Soil name Acres Percent
118 Barnes-Buse loams, 3 to 6 percent slopes 134,700 20.2
120 Barnes-Buse loams, 6 to 9 percent slopes 22,330 3.3
154 Barnes-Svea loams, 0 to 3 percent slopes 47,610 7.1
167 Bearden silt loam 15,670 2.4
314 Buse-Barnes loams, 9 to 15 percent slopes 3,075 0.5
450 Colvin silt loam 6,865 1.0
511 Divide loam, 0 to 3 percent slopes 14,495 2.2
553 Egeland-Embden fine sandy loams, 0 to 3 percent slopes 2,460 0.4
846 Great Bend-Overly silt loams, 0 to 3 percent slopes 10,485 1.6
871 Hamerly-Cresbard loams, 0 to 3 percent slopes 2,760 0.4
883 Hamerly-Tonka-Parnell complex, 0 to 3 percent slopes 125,940 18.9
926 Hecla loamy fine sand, 0 to 3 percent slopes 1,980 0.3
966 Hegne silty clay, saline 1,340 0.2
971 Hegne-Fargo silty clays 3,725 0.6
1221 Maddock-Hecla loamy fine sands, 1 to 6 percent slopes 3,140 0.5
1267 Marysland loam 1,530 0.2
1426 Parnell silt loam 11,080 1.7
1466 Pits, gravel and sand 425 *
1710 Southam silty clay loam 9,970 1.5
1782 Swenoda fine sandy loam, 0 to 6 percent slopes 7,410 1.1
1884 Vallers, saline-Parnell complex 25,400 3.8
1886 Hamerly and Vallers loams, saline, 0 to 3 percent slopes 22,615 3.4
1978 Water 4,005 0.6
2048 Wyndmere fine sandy loam, 0 to 3 percent slopes 6,550 1.0
2151 Binford-Coe sandy loams, 0 to 6 percent slopes 975 0.1
2196 Bearden and Colvin silt loams, saline 8,370 1.3
2208 Brantford-Coe loams, 1 to 6 percent slopes 8,430 1.3
2286 Aberdeen-Bearden complex 2,290 0.3
2287 Bearden-Lindaas silt loams 9,370 1.4
2288 Brantford-Divide loams, 1 to 3 percent slopes 4,510 0.7
2289 Buse-Svea-Lamoure complex, 0 to 35 percent slopes 3,155 0.5
2290 Coe-Binford sandy loams, 6 to 15 percent slopes 2,805 0.4
2291 Great Bend-Zell silt loams, 3 to 6 percent slopes 1,730 0.3
2292 Hamerly-Barnes loams, 0 to 3 percent slopes 126,695 19.0
2293 Lamoure-Colvin complex, channeled 9,260 1.4
2324 Wyndmere-Tiffany loams, silty substratum 3,450 0.5
Total 666,600 | 100.0

* Jless than 0.1 percent
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Formation and Classification of the Soils

This section relates the soils in the survey area to
the major factors of soil formation and describes the
system of soil classification.

Formation of the Soils

Soil forms through processes acting on deposited
or accumulated geologic material. Characteristics of
the soil at any given point are determined by (1) the
physical and mineralogical composition of the parent
material; (2) the climate under which the soil material
has accumulated and existed since accumulation; (3)
the plant and animal life on and in the soil; (4) the
relief, or lay of the land; and (5) the length of time
that forces of soil formation have acted on the soll
material.

Climate and plant and animal life, are active factors
of soil formation. They act on the parent material that
has accumulated through the weathering of geological
deposits and slowly change it to a natural body that
has genetically related horizons. The effects of climate
and plant and animal life are conditioned by relief.
Finally, time is needed for changing the parent material
into soil. Some time is always required for the
differentiation of soil horizons. Usually, a long time is
required for the development of distinct horizons.

The factors of soil formation are so closely
interrelated in their effects on the soil that few
generalizations can be made regarding the effects of
any one factor unless conditions are specified for the
other four. Many of the processes of soil development
are unknown.

Parent Material

Parent material is the unconsolidated mass in which
a soil forms. It determines the limits of the chemical
and mineralogy composition of the soil. The soils of
Towner County formed in glacial drift. The advancing
glacier picked up rocks and soil, ground and mixed
them, and deposited the material as the glacier
receded. Some soils, such as Barnes and Svea,
formed in unsorted material, or glacial till. Some soils

such as Overly and Bearden formed in glaciolacustrine
deposits, or glacial material deposited by water in
glacial lakes. Other soils, such as Binford and Coe,
formed in glaciofluvial deposits, or material deposited
by glacial meltwater. Although the parent materials are
of common glacial origin, their properties vary greatly,
sometimes within small areas, depending on how the
materials were deposited. In Towner County, the glacial
material overlies the Cretaceous-aged Pierre
Formation. This material consists of mostly marine
shales (Bluemle, 1984).

Several processes have been involved in the
formation of soils in Towner County. These processes
are accumulation of organic matter; solution, transfer,
and removal of calcium carbonates and bases; and
liberation and translocation of silicate clay minerals. In
most soils more than one of these processes have
been active in horizon differentiation.

The parent materials in which most of the soils
developed initially contained generous amounts of
calcium and magnesium carbonate minerals. These
minerals have been dissolved by water and removed
from the upper horizons of the solil profile. Pure water is
not an effective agent for dissolving calcium and
magnesium carbonates. These minerals are only
slightly soluble in pure water, but become moderately
soluble and dissolve much more rapidly in a weak acid.
The respiratory activity of plants is a significant factor
in dissolving calcium and magnesium carbonates. As
plants respire, they give off carbon dioxide. Carbon
dioxide dissolves in water to form a weak carbonic acid
solution. This facilitates dissolving calcium and
magnesium carbonates in the soil.

In a dissolved state, calcium and magnesium are in
the form of ions that have a positive net electrical
charge. Calcium and magnesium ions are essential
elements in plant nutrition, and can either be taken up
by plant roots or carried away (leached) with moving
soil water. Some of the calcium and magnesium ions
are leached from the soil profiles. “Seep” sites along
steep slopes that have deposits of recently
precipitated calcium and magnesium carbonates
provide evidence of leaching.
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A large number of the calcium and magnesium ions
that dissolved from carbonate mineral ions are
translocated to upper soil horizons by a cyclical
process of root uptake and ultimate release when plant
material decomposes. As vegetation decays, positively
charged calcium and magnesium ions move downward
with water to the upper horizons of soil profiles. There
they are held by the electrostatic forces of negatively
charged clay particles and are again available for plant
uptake.

Climate

Climate has direct and indirect effects on the
formation of soils. Precipitation, temperature, and wind
directly affect the weathering and reworking of soil
material. The climate indirectly affects soil formation
through its effects on the amount and kind of
vegetation and animal life on or in the soil.

In addition to weathering soil material, precipitation
and temperature affect the leaching and redistribution
of carbonates and clay particles and the accumulation
of organic matter in the soil. Freezing and thawing help
to break down soil particles in the parent material,
thereby providing more surface area for chemical
processes. Cool temperatures affect the content of
organic matter by slowing the decay of plant material
and animal remains.

Towner County has a continental, subhumid climate
characterized by long, cold winters and short, warm
summers. The soil is generally frozen to a depth of 3 to
6 feet from November to April. During this time, except
for some effects of frost action, the soil forming
processes are mostly dormant. Most of the
precipitation falls during the growing season and is
distributed in an erratic pattern. It is during this part of
the year that soil forming processes influenced by
climate are most active. The climate is fairly uniform
throughout the county.

Living Organisms

Soils in Towner County formed mainly under
grassland vegetation. Grasses provide a plentiful
supply of organic matter, which improves the chemical
and physical properties of the soil. Fibrous roots of
these grasses penetrate the soil to a depth of several
feet, making it more porous and more granular. As a
result of these changes in the soil, less water runs off
the surface and more moisture is available for
increased microbiological activity. Decay of plants
improves the available water capacity, tilth, and fe